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(54)Title: MICROPOROUS POLYOLEFIN FILM AND PROCESS FOR PRODUCING THE SAME 
(57) Abstract 

A microporous polyolefin film in which linkages are constituted of fine fibrils comprising either a polyolefin (A) having a weight- 
average molecular weight of 5x1 0 5 or higher or a polyolefin composition (B) containing the polyolefin (A), characterized in that the film has 
an average pore diameter of 0.05 to 5 ^m and the content therein of polyolefin crystal lamellae having an angle 0 with the film plane of 80 to 
100° is 40 % or higher in each of a machine-direction section and an axis-direction section perpendicular to the machine direction; and a 
process for producing the microporous polyolefin film, characterized by extruding a solution comprising 10 to 50 wt.% ingredient (A) or (B) 
and 50 to 90 wt.% solvent to obtain a gel-state extrudate, thermally fixing the shape of the extrudate in a specific temperature range 
optionally after the extrudate is stretched, and then removing the solvent. 
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ABSTRACTED-PUB-NO: WO 0020492 Al 
BASIC-ABSTRACT: 

NOVELTY - A microporous polyolefin film comprises fine 
fibril linkages of a polyolefin (A) with at least 500, 000 
wt . average mol. wt . (Mw) or a polyolefin composition (B) 
containing (A). The film has 0.05-5 micron average pore 
dia . and at least 40% content of polyolefin crystal 
lamellae with 8 0-1 0 0 degrees angle theta with respect to 
the film plane in both the machine-direction section and 
the cross-direction section. 

DESCRIPTION - An INDEPENDENT CLAIM is also included for 
the production of the film, comprising: 

(i) extruding a solution comprising 10-50 wt . % (A) or (B) 
and 50-90 wt . % solvent, to obtain a gel-state extrudate; 
and 

(ii) thermally fixing the shape of the extrudate at a 
temperature of at least the crystal dispersion temperature 
of (A) or (B) and at most 30degreesC above the m.pt. of 
(A) or (B) , optionally after stretching the extrudate; and 

(iii) removing the solvent. 

USE - For separators for batteries (claimed), batteries 
(claimed) and filters (claimed), such as liq. filters. 

ADVANTAGE - The filter has high permeability, a novel 
structure of fine pores between the fibrils, large pore 
size, and little thermal shrinkage. 

EQUIVALENT-ABSTRACTS : 
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POLYMERS 

Preferred materials : (A) has 1x106-15x106 Mw. (B) 
comprises an ultrahigh mol . wt. polyolefin with 1x106- 
15x10 6 Mw and a polyolefin with 1x105 to less than 1x106 
Mw. (B) contains at least 1 wt . % ultrahigh mol. wt . 
polyolefin with at least 7x105 Mw. The ratio Mw/Mn (Mn = 
number average mol . wt . ) of (A) or (B) is at most 300 
(esp. 5-50) . The polyolefin used for (A) or (B) is 
polypropylene or polyethylene . (B) comprises an ultrahigh 
mol. wt . polyethylene with at least 5x105 Mw, a high- 
density polyethylene and a polymer giving a shutdown 
function (where the shutdown polymer is an ethyl enic 
copolymer of a low-density polyethylene with 1000-4000 Mw 
and 80-130degreesC m.pt., using a single-site catalyst, 
and has 95-125degreesC m.pt.). 

Preferred film : The film satisfies the following X-ray 
diff ration terms: 

100 at least r(TD) at least 1.3 

(r(TD) = cos2TD(b) /cos2MD(b) ) ; 

100 at least r(MD) at least 3.5 

(r(MD) = cos 2ND (b) / cos2MD (b) ) ; and 

1.0 greater than cos2ND(b) at least 0.45 (by x-ray 
diffraction) . 

The crystal lamellae content is at least 70%. 

Preferred method: (B) comprises a polyolefin with at least 
5x105 Mw and a polyolefin with 1000-4000 Mw and 80- 
130degreesC m.pt.; or it comprises a polyolefin (B-l) with 
at least 5x105 Mw and a polyolefin (B-2) with at most 
5x105 mol. wt. in the wt . ratio (B-2)/(B-l) = 0.2-20; or 
it comprises a polyolefin with at least 5x105 Mw and 
either a polypropylene with at least 3x105 Mw or an 
ethylenic copolymer with 95-125 m.pt. using a single-site 
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catalyst; or it comprises 1-69 wt . % ultrahigh mol. wt . 
polyethylene with at least 7x105 Mw, 98-1 wt . % high- 
density polyethylene and 1-3 0 wt . % low-density 
polyethylene. The gel- state molding is stretched r and the 
thermal fixing temperature is at least the stretching 
temperature and at most 30degreesC above the m.pt. of (A) 
or (B) . The stretching magnification is 15-400 times the 
plane magnification . 

0.375 pt.wt. oxidation inhibitor were added to 100 pts.wt. 
of a polyethylene composition (Mw/Mn = 16.8; m.pt . = 
135degreesC; crystal dispersion temperature = 9 0degreesC) 
comprising 30 wt . % ultrahigh mol . wt . polyethylene 
(2 . 5x10 6 Mw) and 7 0 wt . % high-density polyethylene 
(6.8x105 Mw) , and 30 pts.wt. this were melt kneaded at 
200degreesC and 200 rpm, and extruded into a gel-state 
sheet. This was biaxially stretched x5 at 115degreesC, 
then thermally fixed at 122degreesC for 10 s, washed with 
methylene chloride, remaining circulation paraffin 
extracted, and dried, to give a 25 micron thick 
microporous polyethylene film. The film had 165 s/100 cc 
air permeability (JIS P8117) , 50% porosity, 800 kgf /cm2 
tensile strength (ASTM D822), 0.38 micron average pore 
dia . , 92 and 9 0% lamellae content in the machine direction 
cross- sect ion and cross direction cross- sect ion, 
respectively, 0.53 cos2ND(b), 1.54 r(TD), 4.2 r(MD) and 
6.6/5.0% heat shrinkage ratio (MD/TD) , compared to values 
of 550 s/100 cc, 40%, 805 kgf/cm2, 0.03 microns, 38 and 
32%, 0.40, 0.85, 3.0 and 10.2/7.1%, respectively, for a 25 
micron thick comparative example prepared without thermal 
fixing . 

TITLE-TERMS: MICROPOROUS POLYOLEFIN FILM FILTER BATTERY 

SEPARATE COMPRISE FINE FIBRIL LINK HIGH 
MOLECULAR WEIGHT SPECIFIED AVERAGE PORE 
DIAMETER 

DERWENT-CLASS : A17 A85 A88 J01 L03 P73 X16 

CPI-CODES: A04-G01B; A11-B02A; A11-B07A; A12-E06B; A12- 
H0 4; A12-S06; J01-C03; J01-H; L03-E01A; 
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EPI-CODES: XI 6 -F 02; 

UNLINKED— DERWENT— REGISTRY- 
NUMBERS : 

ENHANCED-POLYMER- INDEXING : 



; 1841U ; 1846U 

Polymer Index [1.1] 
018 ; G0033*R G0022 D01 
D02 D51 D53; G0044 G0033 
G0022 D01 D02 D12 D10 
D51 D53 D58 D82 R00326 
1013; G0044 G0033 G0022 
D01 D02 D12 D10 D51 D53 
D58 D83 R00964 1145; 
H0000; H0011*R; P1172 
PI 161; PI 194 PI 161; 
P1218 P1161; S9999 
S1285*R; S9999 S1581; 
S9999 S1605*R; P1150; 
P1343; 

Polymer Index [1.2] 
018 ; ND01; ND0 7; ND0 9; 
B9999 B4795 B4773 B4740; 
B9999 B5221 B4740; B9999 
B5094 B4977 B4740; N9999 
N5970*R; N9999 N5925 
N5914; N9999 N6177*R; 
N9999 N6860 N6655; Q9999 
Q7567; Q9999 Q7341 
Q7330; Q9999 Q7374*R 
Q7330; B9999 B5550 
B5505; B9999 B3758*R 
B3747; B9999 B4875 B4853 
B4740; B9999 B5607 
B5572; K9745*R; N9999 
N6439; B9999 B4171 B4091 
B3838 B3747; 

Polymer Index [1.3] 
018 ; C999 C033 C000; 
C999 C293; 
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Polymer Index [1.4] 
018 ; A999 A497 A486 ; 

SECONDARY-ACC-NO : 

CPI Secondary Accession Numbers: 2000-102800 
Non-CPI Secondary Accession Numbers: 2000-2 54575 
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